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Description 

Cross- Reference to Related Application 

5 This is a continuation-in-part of my earlier copending application Serial No. 360,507. filed June 2. 1989. 
Field ol the Invention 

This invention relates to acrylic copolymer compositions and more particularly to pressure sensitive 
w adhesive (PSA) compositions homogeneously incorporating a tackifying resin into the copolymer matrix. 

Background of the Invention 

According to the "Glossary of Terms used in the Pressure Sensitive Tape Industry", a pressure 

75 sensitive adhesive (PSA) is a material which is aggressively and permanently tacky, adheres without the 
need of more than finger pressure, exerts a strong holding force, and has sufficient cones iveness and 
elasticity that it can be removed from substrates without leaving a residue. Tackified acrylic copolymers are 
used as PSAs. Such tackified copolymers have usually been prepared by physically mixing a tackifying 
petroleum-based hydrocarbon resin or a natural resin with a polymerized acrylic copolymer. While the 

20 resulting adhesive is often satisfactory to obtain certain properties such as tackiness and peel strength on 
substrates such as polyester or stainless steel, certain properties are found to be deficient, particularly the 
holding power on these same substrates. Previously, increasing the peel strength of tackified acrylic 
copolymers to a value greater than 2.0 pounds per inch 357 grams/cm caused the holding power (1 kg over 
one inch 2.54 cm square on stainless steel) to diminish to below 40 hours. Of course, it is desirable to 

25 maintain high holding power, particularly when the PSA is to be used to prepare an adhesive tape. 

The prior art describes attempts to prepare satisfactory tackified acrylic copolymers. For example, 
Japanese Patent J-59213783 teaches the preparation of a hot-melt PSA by first heating a tackifying resin 
having a softening point between 60 and 200 'C to above its melting point and adding to the hot melt a 
polymerization mixture of aikyl (meth) acrylate, a functional monomer such as acrylic acid, and a free 

30 radical initiator. The polymerization mixture is added to the hot-melt over a period of several hours, with 
stirring, to form a pale yellow, transparent, solid, hot-melt adhesive. The tackifying resins are broadly 
identified to include rosin-based resins, terpene- phenol resins, phenol resins, coumarone resins, aliphatic 
and aromatic resins. 

Japanese Patent J-59227967 discloses a hot-melt polymerization of an alkyl (meth) acrylate monomer 
35 and a functional comonomer including (meth) acrylic acid, maleic anhydride, maleic acid, vinyl ethers, and 
the like where a surfactant is present with the resin during the polymerization to form a solid mass, hot-melt 
adhesive. 

In Japanese Patent 53074041 a polymerized powdery toner product is obtained by dissolving a binder 
resin such as a vinyl resin, acetal resin, epoxy resin, or the like in a polymerizable liquid monomer such as 

40 styrene, vinyl toluene, (meth) acrylic acid or its ester and the like and polymerizing the monomers in bulk in 
the presence of a coloring material. 

In Japanese Patent 3-51125472, a petroleum resin emulsion is obtained by polymerizing vinyl 
monomers in the presence of petroleum resins having softening points of from 40 to 160 •C, an average 
molecular weight of 300 to 3000, and an acid value and saponification value of less than 1 . The monomers 

45 include, for example, alkyl (meth) acrylates, vinyl acetates and vinyl chlorides, styrene, acrylonitrile. and 
acrylic acid. The emulsified mixture is then reacted in an emulsion polymerization reaction to form a shelf- 
stable emulsion adhesive. The resin emulsion produced is described as having fine particle sizes and 
ample stability and when cured, the films produced have excellent water resistance and gloss. Also, U. S. 
Patent 4,645,711 to Winslow et al. describes the incorporation of hydrocarbon resins from many sources, 

so i.e„ from hydrogenated resin esters, polyterpene, polymerized alkyl styrene. and polymerized petroleum- 
derived monomer resins, into PSA tape compositions where the adhesive is a polymerized acrylic emulsion. 
The patent describes physically mixing the resin with the polymer emulsion. 

Numerous approaches have been used to produce resin emulsions. One approach is to dissolve the 
resin in a hydrocarbon solvent, combine the resin solution and water to form an emulsion, and strip the 

55 solvent Invariably some residual hydrocarbon solvent remains in the finished emulsion which is undesirable 
in certain applications. This has led to the development of solvent-free dispersions (see U. S. Patent 
2.809,948) and emulsions (see U. S. Patent 3,377,298) of petroleum resins. In both of these formulations, 
ionic emulsifiers have been utilized; in the former a mixture of cationic and non-ionic surface active agents 
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is used to achieve a resin emulsion; and in the latter an ionic surfactant is used in combination with an 
aqueous gel of a swelling earth to produce an emulsion paste of a petroleum resin. These resin emulsions 
have been commercially used to tackify natural rubber, carboxylated styrene-butadiene and acrylic latexes 
for many adhesive applications. 
5 As mentioned above, there has generally been a decrease in shear properties associated with an 
increase of peel strength and tackiness. There is a need to improve the peel strength of PSAs while yet 
maintaining high shear properties and thus obviating the decline in shear usually resulting from increase in 
peel. 

Accordingly, it is an object of this invention to prepare a resin tackified acrylic copolymer in the form of 
io a latex-Hike dispersion for application as PSAs having increased peel strength without serious decrease in 
shear. 

It is a further object to provide a process for preparing a resin tackified acrylic copolymer, wherein the 
tackifying resin is dissolved in the acrylic monomer solution prior to the polymerization reaction. 

It is still a further object of this invention to provide PSAs for the manufacture of tapes and adhesives 
75 for the manufacture of laminant articles. 

Summary of the Invention 

A tackified acrylic copolymer latex composition incorporating a homogeneous matrix of a hydrogenated 

20 natural resin or petroleum hydrocarbon resin is prepared from an aqueous emulsion polymerization of a 
liquid monomer mixture having the resin dissolved therein. The resin has a molecular weight of from about 
500 to about 5000 and an aromatic content of at least 10 percent by weight The monomer mixture 
comprises (meth) acrylic acid and one or more of alkyl (meth) aery late esters including from about 10 to 
about 100 parts by weight of the resin dissolved in 100 parts by weight of the monomers. The tackified 

25 copolymer product has a glass transition temperature (Tg) of from about -70 # C to about 10 'C, preferably 
from about -60 *C to about -10*C. The monomers, when polymerized without the tackifying resin dissolved 
therein, would otherwise produce a copolymer preferably having a T g of from about -75 * C to about -30 * C, 
more preferably from about -65 *C to about -45 *C. The hydrogenated hydrocarbon resin preferably has a 
softening point of from about -20 • C to about 1 50 • C. more preferably from about 1 0 * C to about 1 00 • C. 

30 The polymer latex, when coated onto a suitable substrate such as flexible polyester or polyolefin films 
dries into a pressure sensitive adhesive (PSA) tape or label having enhanced peel strength while 
maintaining shear properties, including high temperature shear properties. 

In a preferred embodiment, the present invention comprises from about 1 to about 15 percent by 
weight, preferably from about 2 to about 6 percent by weight of a (meth) acrylic acid, from 0 to about 50 

35 percent by weight preferably from about 10 to about 35 percent by weight of a lower alkyl (meth) acrylate 
ester, from about 25 to about 99 percent by weight preferably from about 60 to about 88 percent by weight 
of an upper alkyl (meth) acrylate ester and the resin tackifier in an amount of from about 20 to about 60 
parts by weight per 100 parts by weight of the monomers. The hydrogenated resin tackrfier has an average 
molecular weight of from about 500 to about 5000 and an aromatic content of from about 20 to about 65 

40 percent by weight The tackified copolymer product has a T„ from about -70 • C to about 10 *C, preferably 
from about -60 • C to about -1 0 • C. 

In another embodiment of the present invention, a method for preparing a tackified acrylic copolymer 
latex composition comprises the steps of: dissolving from about 10 to about 100 parts by weight of a 
hydrogenated hydrocarbon resin in 100 parts by weight of a liquid mixture of free radical polymerizable 

45 monomers to form a polymerizable vinyl monomer reactant solution, the hydrocarbon resin having an 
average molecular weight of from about 500 to about 5000 and an aromatic content of at least about 10 
percent by weight emulsifying the reactant solution in an agueous medium; polymerizing the emulsified 
monomers, in the absence of oxygen, in the presence of the resin and a free radical polymerization initiator 
to form an acrylic copolymer latex, the tackified copolymer having a T g from about -70 *C to about 10 -C, 

so preferably from about -60 'C to about -10«C; and recovering the acrylic copolymer latex internally tackified 
by the resin. 

In a further embodiment, the present invention comprises a monomer mixture for preparing an internally 
resin tackified acrylic polymer comprising a mixture of lower alkyl (meth) acrylate, upper alkyl (meth) 
acrylate and (meth) acrylic acid. The polymerized and tackified monomer mixture has a T 0 from about 
55 -70 # C to about 10 •C. preferably from about -60 'C to about -10 *C. The hydrogenated resin is dissolved in 
an amount of from 10 parts to 100 parts by weight resin per 100 parts by weight of the monomer mixture 
with the monomer mixture as solvent. The resin has a molecular weight of from about 500 to about 5000 
and an aromaticity of at least 10 percent by weight The polymerizable monomer mixture may also contain 
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one or more of acrylonitrile, vinyl acetate, vinylidene chloride, styrene and methylstyrene. 

In a further embodiment, the present invention comprises a pressure sensitive adhesive film article 
comprising a substrate film having a coating of the internally resin tackified acrylic copolymer. The PSA 
comprises a hydrogenated hydrocarbon resin having a molecular weight of from about 500 to about 5000 

s and an aromatic content of at least 10 percent by weight and an acrylic copolymer formed by free radical 
initiated polymerization of a monomer mixture. The monomer mixture comprises alkyl (meth) acrylate and 
(meth) acrylic acid monomers having dissolved therein from about 10 to about 100 parts of the resin per 
100 parts of the polymerizable monomers. The tackified copolymer product has a T g from about -70 *C to 
about 10 *C, preferably from about -60 'C to about -10»C. Substrates may be metallic, paper, plastic or 

w cloth. 

In yet another embodiment, the present invention is a laminating adhesive composition comprising a 
hydrogenated hydrocarbon resin having a molecular weight of from about 500 to about 5000 and an 
aromatic content of at least 10 percent by weight, and an acrylic copolymer formed by free radical initiated 
polymerization of a monomer mixture. The monomer mixture comprises alkyl (meth) acrylate and (meth) 

rs acrylic acid monomers having dissolved therein from about 10 to about 100 parts by weight of the resin per 
100 parts by weight of the polymerizable monomers. The tackified copolymer product has a T g from about 
-70'C to about 10«C, preferably from about -60'C to about -10"C. 

In yet a further embodiment the present invention is a laminate article comprising at least two layers of 
material bonded by an adhesive composition. The adhesive comprises a hydrogenated hydrocarbon resin 

20 having a molecular weight of from about 500 to about 5000 and an aromatic content of at least 10 percent 
by weight, and an acrylic copolymer formed by free radical initiated polymerization of a monomer mixture. 
The monomer mixture comprises alkyl (meth) acrylate and (meth) acrylic acid monomers having dissolved 
therein from about 10 to about 100 parts by weight of the resin per 100 parts by weight of the 
polymerizable monomers. The tackified copolymer product has a T g from about -70 "C to about 10'C. 

25 preferably from about -60 • C to about -10*0. 

Dgteljgd PggcrtgMon of ghg Invention 

Resins useful in the present invention are generally well known and are defined as hydrogenated natural 

30 resins and thermoplastic petroleum hydrocarbon resins obtained by polymerization, in the presence of a 
catalyst of the Friedel-Crafts type, of steam-cracked petroleum distillates, boiling in the range between 
about 30 'C and 280 'C, or any fraction of these distillates boiling within the said range, or of polymerized 
mixtures of olefins and diolefins. 

The hydrocarbon resins useful according to this invention are preferably petroleum resins prepared by 

35 homo and copolymerization of olefins, diolefins, and vinyl aromatic components, predominantly the Cs to Cs 
species, from distillates of cracked petroleum stocks. The feedstocks for the resin must, however, have at 
least about 10 percent by weight vinyl aromatic constituents, such as, for example, styrenes, a-methyl 
styrene. indene and vinyl toluene and other well known vinyl aromatic compounds. A Friedel-Crafts catalyst 
is typically employed and this resin-forming polymerization is performed at temperatures which range 

40 generally from 0*C to 70 °C and preferably from 30 »C to 55 The resulting resin is then hydrogenated 
in accordance with the methods described in U. S. Patents 4.650.829; 4,328,090 and 4,629,766, for 
example, the disclosures of which are incorporated herein by reference in their entirety for all purposes. 
The resulting hydrogenated resin retains a ring and ball softening point in the range of -20 to about 
150*C, preferably from about 10 «C to about 100 C C. In the practice of this invention the pressure sensitive 

45 adhesives (PSAs) formed from resins having a softening point from 15 °C to about 40 'C typically find their 
best use as adhesives for laminant articles or adhesives for labels. Those PSAs utilizing resins having 
softening points from about 70 • C to 100 * C are typically used for tapes. 

Broadly, hydrocarbon resins are polymerized from petroleum cracked distillates boiling in the range of 
about 30 ■ C to 280 9 C or any fraction boiling within this range having a vinyl aromatic content as set forth 

so above. As is well known, the resins are prepared by treating the distillate with from 0.25 to 2.5 percent by 
weight of a Friedel-Crafts-type catalyst such as aluminum chloride, aluminum bromide, boron trifluoride, and 
the like, or solutions, slurries, or complexes thereof. The reactions are conducted at temperatures in the 
range of 0'C to 70 'C, and preferably 30 *C to 55 P -C. Residual catalyst is quenched by suitable methods 
such as addition of methyl alcohol and subsequent filtration, water, and/or caustic washing. The final 

55 solution is then stripped of unreacted hydrocarbons and low molecular weight oils by vacuum or steam 
distillation. Properties of the hydrocarbon resins can be varied by changing conditions and feedstock as is 
well known. 
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The hydrocarbon resin is prepared by the hydrogenation of polymerized olefinically unsaturated 
monomers derived from petroleum cracking, preferably cyclic di olefin, such as, for example, dicyclopen- 
tadiene, styrene, a-methylstyrene and the like. Such resins, their preparation and hydrogenation are well 
known in the art, are commercially available under the trade designations of, for example, ESCOREZ, 
5 ARCON and the like. 

Naturally occurring resins suitable for use in the present invention may be resin esters or terpenes such 
as a-pinene, 0-pinene, carene, limonene or other readily available terpinous materials, or-pinene and 
limonene being preferred. The material may be pure or the commercially available concentrates such as 
gum terpentine or a-pinene concentrates, which tend to be mixtures of various terpinous materials. A 

10 suitable natural resin contains from about 70 to 95 percent by weight a-pinene, the remainder being other 
terpenes. Limonene and carene streams are available and are known to those in the art. These are typical 
streams useful in the present invention. The hydrogenation of these naturally occurring resins is well known 
and can be carried out using the procedures of the above-identified U. S. Patents. 

It has been discovered in the practice of this invention that the most successful tackrfied acrylic 

75 copolymers are produced when the resin is readily soluble in the selected monomer mixture at ambient 
temperature. Such resin should have a molecular weight of from about 500 to about 5000, preferably from 
about 1500 to about 2500. 

When the aromatic content of the resin, usually a styrene or a vinyl toluene or vinyl xylene derivatives, 
decreases below about 30 percent by weight, the mixture of acrylic monomers must be adjusted to reduce 

20 overall polarity of the monomer mixture in a manner well known to those skilled in such polymerizations. 
For example, a substitution of butyl aery late for 2-ethylhexyl aery late would reduce polarity. By lowering the 
polarity of the monomer mixture, lower aromaticrty in the resin can be tolerated and the resin will still 
dissolve in the monomers to form a solution. 

Aliphatic resins, such as those formed from amylenes. piperylene. cyclopentadtene and its derivatives 

25 are generally not soluble in the monomers selected, and thus are normally not desirable. 

In accordance with this invention, as previously mentioned, in order to form a suitable polymerization 
reaction mixture, it is necessary that the resins comprise from at least 10 to 100 percent by weight vinyl 
aromatic content, preferably from about 20 to about 65 percent by weight aromatic content with 30 to 50 
percent by weight being a most preferred range. 

30 Vinyl monomers used in the practice of this invention are those which are poJymerizable by free radical 
reactions, preferably those materials generally described as acrylics, e.g. alkyl (meth) acrylates and (meth) 
acrylic acid and typically including a component from both (meth) acrylic acid and alkyl (meth) acrylate 
ester. The terms "acrylics" or "acrylic polymer" or "acrylic monomer" denote a generalized material 
comprising in greatest proportion either an a,£-ethylenically unsaturated carborylic acid, a hydrocarbyl ester 

35 of an a.l-ethylenically unsaturated carboxylic acid or a mixture thereof. The term "(meth) acrylate" refers to 
either a meth acrylate or an acrylate. The term "(meth) acrylic acid" refers to either methacrylic acid or 
acrylic acid. Mixtures of several different alkyl acrylates are usually included, affecting both the solubility of 
the petroleum resins prior to polymerization, as well as final properties of the copolymer composition. These 
acrylate monomer mixtures generally comprise lower alkyl (meth) acrylates having 1 to 3 carbon atoms, in 

40 the alkyl group of the ester and upper alkyl (meth) acrylates having four or more carbon atoms usually up to 
about 14 carbon atoms, but preferably from five to about eight carbon atoms. Another preferred monomer 
component is the (meth) acrylic acid. 

Some preferred examples of acrylic monomers are as follows: acrylic acid, methacrylic acid, crotonic 
acid, maleic acid, itaconic acid, methyl (meth) acrylate, ethyl (meth) acrylate, propyl (meth) acrylate. 2- 

45 ethylhexyl (meth) acrylate, n-butyl (meth) acrylate. Other vinyl monomers which can be employed include 
acrylonitrile, vinyl acetate, vinylidene chloride, styrene, methyl styrene, and the like. The monomer mixture 
should contain from 1 to about 15 percent by weight, preferably about 2 to about 6 percent by weight of the 
(meth) acrylic acid; O to about 50 percent by weight, preferably about 10 to 35 percent by weight, lower 
alkyl (meth) acrylate; and from about 25 to 99 percent by weight, preferably from 60 to about 88 percent by 

so weight upper alkyl (meth) acrylate. It should be noted that some acrylic monomer mixtures commercially 
available include minor amounts of acrylonitrile, styrene, or vinyl acetate, and the like. 

For the preparation of the PSAs which are an embodiment of the present invention, the polymerized 
composition should have a suitable glass transition temperature (T 0 ). Accordingly, T g is another important 
criterion for determining composition of the monomer solution in terms of monomer selection and 

55 concentration. T g of the tackified copolymer product ranges from about -70 °C to about 10° C for PSA 
application, preferably from about -60 °C to about -10«C. Compositional makeup of the monomer solution is 
preferably targeted so that a polymerized product in an absence of a tackifying resin would otherwise have 
a T 0 in a range from about -75 • C to about -30 • C, preferably from about -65 • C to about -40 • C. If the glass 
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transition temperature is too high, ambient temperature tackiness required for standard PSA applications is 
not generally obtained. The glass transition temperature is usually a function of the glass transition 
temperature of the component monomer homopolymers. Thus, to achieve the low T g , it is generally 
necessary to avoid excessive amounts of high T g monomers such as (meth) acrylic acid and lower (meth) 

5 acrylates. as well as the high T g materials such as styrene, acrylonitrile and the like. 

Generally the reaction of acrylic monomers to form acrylic copolymers proceeds by aqueous emulsion 
polymerization and is well known to those practitioners in the art. The process includes water to adjust the 
solids content of the emulsion and a surfactant to aid in the formation of monomer-in -water emulsion and to 
act as a suspending agent for the solids in the final copolymer, which are dispersed in the aqueous medium 

ro both during and after the polymerization. The surfactants useful in the practice of this invention are well 
known and are present in quantities sufficient to place the reactants in the emulsion prior to reaction and 
maintain the product in suspension after the reaction. Of particular applicability are a blend of anionic and 
nonionic surfactants having a HLB of from about 14 to 42, especially from about 35 to about 40. Especially 
preferred is the widely used disodium sulfosuccinate as an ionic surfactant and ethylene oxide adducts of 

is nonyl phenol as nonionic surfactants. While the ranges of surfactants are well known, the amount will 
preferably range from about 1 to about 5 parts, normally 2 to 4 parts per 100 parts of the monomers, by 
weight Also present in the reaction mixture is an initiator, such as, for example, sodium persulfate or an 
ammonium persulfate present in amounts well known to those skilled in the art, such as, for example, about 
0.1 part per 100 parts of monomer in the reaction mixture. In some instances it may be advantageous to 

20 buffer the pH of the solution by including some well known buffering agent such as, for example, sodium 
bicarbonate. 

Notwithstanding the foregoing, the selected petroleum or natural resin is dissolved into the selected 
monomers to form a solution containing from about 10 to about 100 parts resin per 100 parts of the liquid 
mixture of monomer reactants, and preferably from about 20 to about 60 parts per 100 parts of monomer 

25 reactants. Most preferably, from 25 to 55 parts resin per 100 parts of monomer reactants are present As 
stated hereinbefore, the resin is selected so that it will be readily soluble in the monomer mixture at 
ambient temperatures, but notwithstanding such, the polymerization temperature could be raised to the 
point where it is easily solubilized, i.e., from about 25 • C to about 40 • C. 

The molecular weight of such copolymers is normally controlled by a commonly known mono-olefin 

30 chain transfer agent in the polymerization mixture. In the practice of the present invention, use of chain 
transfer agents causes undesired low molecular weight material and therefore should not be used. Similarly, 
the presence of an antioxidant in the resin should be avoided because it also causes the same 
problem— low molecular weight polymer species. It is preferred that the solution of monomers and resins be 
dispersed into a water medium to form an emulsion at ambient temperatures just by stirring in the presence 

35 of a satisfactory surfactant The reaction mixture thus formed, including the initiators, must be placed in a 
reaction vessel, evacuated of oxygen by purging with nitrogen, and the polymerization reaction conducted 
with stirring in the sealed container under a nitrogen blanket. 

The addition of the monomer solution containing the hydrocarbon resin is normally carried out 
intermittently and over a period of time. For example, about 15 percent by weight of the monomer solution 

40 is initially metered into the reaction mixture and polymerized for a short period of time. Normally when this 
is accomplished, the solids content of the reaction should preferably be about 18 percent by weight which 
is a benchmark solids content. Once the selected solids level is attained, the balance of the monomer 
solution is evenly metered into the reaction vessel over a period of time, usually 3 to 6 hours, depending 
upon the size of the reactor and quantity to be added. Once the addition of the monomer mixture is 

45 complete, the polymerization is allowed to continue, usually for about another hour while maintaining the 
reaction temperature within the range of from about 45 • C to about 90 • C, preferably between about 50 * C 
and 80 9 C. The polymerization continues until the total solids content of the material in the reactor reaches 
its theoretical level based upon the amount of reactants charged to the reaction mixture, usually in practice 
about 45 to 55 percent by weight, but the overall solids content may be as high as 70 percent by weight 

so with no lower limit While there is no theoretical lower limit a practical lower limit of about 30 percent by 
weight solids content is recognized by those skilled in the art In a commercial sense the highest limits 
attainable are preferred. 

Once the reaction is complete, the solids, in the form of a dispersed polymer latex, is allowed to cool to 
room temperature and the dispersed polymer latex is usually separated from coagulum formed during 
55 polymerization by filtration. In the practice of this invention, a 200 mesh "sock" filter has been found 
satisfactory. The latex product can be coated on a substrate film for use as a tape, for example. The coated 
substrate is typically dried by circulating hot air at 100 * C to 110' C for 2 to 5 minutes. Those skilled in the 
art readily recognize other processing parameters for such coated substrate. 
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The dried and cured latex coating produces an adhesive film suitable for PSA application. Suitable 
substrates include metallic, plastic, paper, cloth materials and the like. Examples of metallic substrates 
include aluminum, copper and steel and the examples of plastic substrates include polyesters, polyolefins, 
polyethylene terephthalate, and the like. 

s In certain embodiments of the practice of this invention, the adhesives formed find application as non- 
pressure sensitive adhesives such as, for example, laminating adhesives, binders for woven and nonwoven 
fabrics and binders for pressed wood production. For example, embodiments useful as laminating adhe- 
sives have high peel strength but low shear properties. Such adhesives can be used to join two or more 
sheets of material together such as joining a layer of wood or a multiple layer of wood to form a plywood 

w product. 

The foregoing invention having now been described, the following examples are to further teach the 
preferred embodiment and best modes for practicing the described invention and to aid others in the 
practice of the scope of such invention herein provided. 

is Comparative Example 1 

This example illustrates the synthesis of acrylic copolymer emulsions. The actual ingredients charged 
into the reactor are summarized in Table 1 below. Various amounts of the chain transfer agent, t- 
dodecanethiol, are used in the preparation of Samples 1-4, in order to obtain the copolymers with various 
20 molecular weight 

TABLE 1 



25 


A. Initial Charge: 


24.0 


parts distilled water 




0.1 


parts IGEPAL CO-850, an ethylene oxide adduct of nonyl phenol (sold by GAF) 




0.2 


parts sodium bicarbonate 




0.05 


parts sodium persulfate 


30 


B. Monomer Mixture: 




24.2 


parts distilled water 




3.16 


parts EMCOL K-8300, an anionic surfactant manufactured by Witco Chemical 




0.05 


parts sodium persulfate 


35 


37.5 


parts 2-ethylhexyl aery late 




10.5 


parts ethyl acrylate 




2.0 


parts acrylic acid 




0-0.1 


part t-dodecanethiol 



A 2-liter, four-neck reaction flask equipped with a stirrer, condenser, a thermosensor, and a monomer 
addition tube was flushed with nitrogen for 15 minutes. The initial charge (A) was placed in the flask with 
stirring and continued nitrogen purging for additional 20 minutes. At the end of the 20 minutes, the 
temperature was raised to 65 * C. 

In a separate vessel, a monomer mixture according to the composition (B) was prepared. When the 
reaction flask temperature was equilibrated at 65 *C. 15 percent by weight of the monomer mixture (B) was 
charged to the flask and allowed to polymerize for 30 minutes. The total solids at the end of the 30 minutes 
was 15-17 percent by weight. When the total solids reached this range, the remaining monomer mixture (B) 
was evenly metered into the flask over a period of three hours. After the monomer addition, the reaction 
was allowed to continue at 65 *C for two additional hours and then cooled to room temperature. Stirring was 
continuous throughout the procedures. 

The final total solids was about 50 percent by weight, particle size, 150-250 nm, and Brookfield 
viscosity, 500-1000 cp. The coagulum content of about 2 percent of the total reactants charged was 
removed by filtration. 

PSA Performance Test 

The polymer latex prepared as described above was knife-coated on a Mylar® film and dried in an air 
circulating oven for three minutes at 110* C. The dried adhesive coating was approximately 1.5 mils thick. 
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The adhesive was bonded to a stainless steel surface for PSA performance tests. Peel (180*) adhesion was 
obtained using Test No. PSTC-1 of the Pressure Sensitive Tape Council. Shear test was performed Using 
PSTC-7. SAFT test was similar to shear test except that the test temperature is increased at the rate of 
10 -F per 15 minutes. The temperature at which shear failed is reported as SAFT. Both SAFT and shear 
5 were tested at 1 square inch 7.54 sq.cm and 1000 gram hang weight 

PSA performance is very sensitive to the molecular weight of the polymer. A chain transfer agent such 
as t-dodecanethiol is commonly used to control the molecular weight and to demonstrate the sensitivity. 
Table 2, below, summarizes the PSA test results for Samples 1-4 which were synthesized according to the 
above procedures, but with varying amounts of chain transfer agent 

10 

TABLE 2 



20 



SAMPLES 


DODECANETHIOL (parts) 


180* 


PEEL 


SAFT 


SHEAR (hrs) 


kg/cm 


(lb/in) 






1 


0.0 


0.196 


1.1 


143 + 


290 + 


100 + 


2 


0.025 


0.196 


1.1 


143 + 


290 + 


100 + 


3 


005 


0.285 


1.6 


143 + 


290 + 


18 


4 


0.075 


0.303 


1.7 


44 


112 


3 



Samples with t-dodecanethiol level higher than 0.075 parts show cohesion failure in the peel test and 
have very poor shear, less than one hour. These samples are not useful for PSAs. 

25 Comparative Example 2 

The Sample 1 from Table 2 was mixed with 20 to 100 parts of resin emulsion ECR-109A (Exxon 
Chemical Company, Houston, Texas) per 100 parts of an acrylic copolymer emulsion. The resin emulsion 
ECR-109A is made by direct emulsrfi cation of the hydrocarbon resin and contains 55 percent by weight 
30 total solids. The PSA performance results of the acrylic emulsion and resin emulsion blend are summarized 
in Table 3 below. 



TABLE 3 



35 



40 



SAMPLES 


LEVEL (PHR) 


180* 


PEEL 


SAFT 


SHEAR (hrs) 


kg/cm 


(lb/in) 


CO 


<'F) 


5 


0 


0.196 


1.1 


143 + 


290 + 


100 + 


2 


20 


0.285 


1.6 


143 + 


290 + 


88 + 


3 


50 


0.392 


2.2 


143 + 


290 + 


36 


4 


100 


0.463 


2.6 


105 


221 


18 



46 Example 3 

The synthesis procedures described in Example 1 were followed using initial charge and monomer 
emulsion compositions of Table I. except that the monomer composition for the Samples 5-8 were changed 
to include different amounts of petroleum resins (ESCOREZ ECR-149, MW-1000. 50 percent by weight 
so aromatics- Exxon Chemical Company, Houston, Texas) dissoved in the monomer solution as illustrated in 
Table 4 below (all ingredient units are in parts by weight). No chain transfer agent was used. ECR-149 has 
an average molecular weight of about 1000, 50 percent by weight aromaticity and similar structure and 
softening point to the starting resin emulsion ECR-109A. It is obtained by the hydrogenation of the starting 
resin of ECR-109A. 
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TABLE 4 



SAMPLES 


ECR-149 


ACRYLIC ACID 


ETHYL ACRYLATE 


2-ETHYLH EXYL ACRYLATE 


9 


10.0 


1.6 


8.4 


30.0 


10 


11.6 


2.3 


7.7 


28.4 | 


11 


11.6 


1.5 


8.1 


28.8 


12 


15.0 


1.4 


7.4 


26.2 



The PSA performance results of above samples obtained following same procedures and at same 
conditions are summarized on Table 5 below. 



TABLE 5 



SAMPLES 


180' 


Peel 


SAFT 


SHEAR (hrs) 


kg/cm 


(lbs/in) 


•c 


OF) 


9 


0.285 


1.6 


143 + 


290 + 


100 + 


10 


0.427 


2.4 


143 + 


290 + 


100 + 


11 


0.445 


2.5 


143 + 


290 + 


26 


12 


0.551 


3.1 


86 


188 


22 



Comparing the results in Table 4 with Table 2. it is clear that a significantly higher peel strength PSA 
product can be developed while maintaining high shear properties. The improved balance of peel and shear 
properties cannot be obtained through conventional acrylic composition using externally introduced tacWfier 
as shown in Example 2. 



30 Example 4 

To demonstrate the applicability of this invention to a wide range of hydrogenated resins having greater 
than 10 percent by weight aromaticity and a wide range of softening points, the preparation and PSA 
performance testing procedures of Examples 1 and 3 were followed. The results of these experiments are 
shown in Table 6. 

35 



40 



45 



SO 



55 



EP 0 530 300 B1 



TABLE 6 



5 



SAMPLE 
NUMBER 


RESIN USED (ECR# ") 


SOFTENING 
POINT CO 


RESIN 
LEVEL 
(PHR) 


PSA PERFORMANCE 


PEEL 


SAFT ( * C) 


SHEAR (hrs) 


kg/cm 


(lbs/in) 


13 


— 


— 


0 


u.i yo 


•4 1 
I .1 


290 + 


100 + 


14 


424.36 


36.6 


40 


0.925 


5.2* 


105 


1.9 


15 


424.37 


19.5 


40 


0.729 


4.1* 


104 


1.3 


16 


143.1D 


90.5 


30 


0.409 


2.3 


300 + 


37 


17 


149-1D 


90.5 


40 


0.462 


2.6 


253 


100 + 


I o 




on ^ 


cn 

au 


0.498 


2.8 


266 


100 + 


19 


149-BPC 


87 


30 


0.498 


2.8 


244 


100 + 


20 


149-BPC 


87 


40 


0.481 


2.7 


136 


71 


21 


149-BPC 


87 


50 


0.587 


3.3 


128 


40 


22 


149-BPC 


87 


50 


0.445 


2.5 


253 


100 + 


23 


149 


95 


25 


0.285 


1.6 


290 + 


100 + 


24 


149 


95 


30 


0.481 


2.7 


300 + 


26 


25 


149 


95 


40 


0.551 


3.1 


188 


22 


26 


FORAL*** 


104 


40 


0.373 


2.1 




0.4 


27 


STAYBEUTE ESTER 10 


83 


40 


0.961 


5.4* 




0.3 



NOTES FOR TABLE VI : 
■ Cohesive failure. 

- ESCOREZ Resins (Exxon Chemical Company). Aromaticity, wt %; ECR 424-30% ECR 140-50% 
*** FLORAL 105-P (Hercules Chemical Company) - contains antioxodant 

STABEUTE Ester 10 is the GLYCEROL ester of hydrogenated resins Hercules) - contains antioxidant. 



As seen by the foregoing Table 6, resins having softening points from about 19. 5*C to about 104*C 
can be used in the practice of this invention. As a general consideration, resins having softening points 
between 70 'C and 100*C are especially adaptable for use with tapes while those in the 15* C to 40' C 

as range are considered preferable for labels. For instance, the PSA performance of samples 14 and 15 
indicates that they would be good products for use as labels. Samples 26 and 27, though having high 
softening points, still result in low shear strength due to the minor amount of antioxidants present in the 
commercial resin product used. The presence of the antioxidant lowers the molecular weight of the finished 
products and results in weak shear strength. While not adequate for use as a pressure sensitive adhesive 

40 for a tape, it would make an adequate laminating adhesive or label adhesive. 

Comparative Example 5 

Twenty parts ESCOREZ 5300, a hydrogenated petroleum resin, was mixed into a monomer mixture of 
45 40 parts methyl methacrylate, 56 parts ethyl acrylate and 4 parts acrylic acid (all by weight) and found to 
be insoluble. Instead, a suspension of resin particles in the monomers was obtained. 

As is apparent from the foregoing description, the materials prepared and the procedures followed 
relate to specific embodiments of the broad invention. It is apparent from the foregoing general description 
and the specific embodiments that, while predictive forms of the invention have been illustrated and 
so described, various modifications can be made without departing from the spirit and scope of this invention. 
Accordingly, it is not intended that the invention be limited except by the appended claims. 

Claims 

55 1. A tackrfied acrylic copolymer latex composition, comprising: 

a hydrogenated hydrocarbon resin, having a molecular weight of from about 500 to about 5000 and an 
aromatic content of at least 10 percent by weight; and 

an acrylic copolymer formed by free radical initiated polymerization of a monomer mixture emulsified in 
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an aqueous medium, said monomer mixture comprising alky I (meth) aery late and (meth) acrylic acid 
monomers, having dissolved therein from about 10 to about 100 parts of the resin per 100 parts of the 
polymerizable monomers, said copolymer so-formed having a glass transition temperature of from 
about -70 • C to about 1 0 • C. 

5 

Z The tackified acrylic copolymer latex of claim 1. wherein the hydrogenated hydrocarbon resin is a 
natural resin or terpens. 

a The tackified acrylic copolymer latex of claim 1. wherein the hydrogenated hydrocarbon resin is a 
10 petroleum hydrocarbon resin having a softening point of from about -20 *C to about 150* C. 

4. The tackified acrylic copolymer latex of any of claims 1-3, wherein the monomer polymerized 
comprises from 1 to about 15 percent by weight of a lower alky I (meth) aery late ester and from about 
25 to 99 percent by weight of an upper alkyl (meth) acrylate ester. 

15 

5. The tackified acrylic copolymer latex of any of claims 1-3. wherein the monomer comprises from 2 to 
about 6 percent by weight of a (meth) acrylic acid, from about 10 to about 35 percent by weight of a 
lower alkyl (meth) acrylate and from about 60 to about 88 percent by weight of an upper alkyl (meth) 
acrylate. 

20 

6. A method for preparing a tackified acrylic copolymer latex composition which comprises the steps of: 
dissolving from about 10 to about 100 parts by weight of a hydrogenated hydrocarbon resin in 100 
parts by weight of a liquid mixture of free-radical polymerizable monomers to form a polymerizable 
vinyl monomer reactant solution, the hydrocarbon resin having an average molecular weight of from 

25 about 500 to about 5000 and an aromatic content of at least about 10 percent by weight 
emulsifying the reactant solution in an aqueous medium; 

polymerizing the emulsified monomers, in the absence of oxygen, in the presence of the resin and a 
free radical polymerization initiator to form an acrylic copolymer latex; and 

recovering the tackified acrylic copolymer latex internally tackified by the resin, said tackified 
30 copolymer having a glass transition temperature of from about -70 * C to about 1 0 * C. 

7. A polymerizable monomer mixture for preparing an internally resin-tackified acrylic polymer, having a 
glass transition temperature of from about -70 • C to about 10* C, comprising: 

a liquid acrylic vinyl monomer solution comprising a mixture lower aikyl (meth) acrylates, upper alkyl 
35 (meth) acrylates and a (meth) acrylic acid; and 

a hydrogenated resin in solution with the vinyl monomer as a solvent wherein the resin has a molecular 
weight of from 500 to about 5000 and an aromaticity of at least 10 percent by weight and is present in 
amounts of from 10 parts to 100 parts by weight resin per 100 parts by weight of said monomers. 

40 a The polymerizable monomer mixture of claim 7, wherein the hydrogenated hydrocarbon resin is a 
petroleum hydrocarbon resin having a softening point of from about - 20 * C to about 1 50 • C. 

9. A pressure sensitive adhesive film comprising a substrate having a coating of an internally resin 
tackified acrylic copolymer, having a glass transition temperature from about - 70 # C to about 10 *C 

45 comprising: 

a hydrogenated hydrocarbon resin, having a molecular weight of from about 500 to about 5000 and an 
aromatic content of at least 10 percent by weight; and an acrylic copolymer formed from alkyl (meth) 
acrylate and (meth) acrylic acid monomers, liquid at ambient temperatures, by free radical initiated 
polymerization of the monomers, in the presence of the resin in solution with the monomers, in 
so amounts of from about 10 to about 100 parts by weight resin per 100 parts by weight of the monomers 
polymerized to form a copolymer latex composition. 

10. The pressure sensitive adhesive film of claim 9, wherein the substrate is selected from the group 
consisting of metals, plastic, paper and cloth. 

55 

11. A laminate article, comprising at least two layers of material bonded by an adhesive composition 
comprised of: 

a hydrogenated hydrocarbon resin tackifier, having a molecular weight of from about 500 to about 5000 



11 



r 



EP 0 530 300 B1 



and an aromatic content of at least 10 percent by weight ; and 

an acrylic copolymer formed by free radical initiated polymerization of a monomer mixture comprising 
alkyl (meth) acrylate and (meth) acrylic acid monomers, having dissolved therein, from about 10 to 
about 100 parts by weight of the resin per 100 parts by weight of the polymerizable monomers, said 
5 copolymer having a glass transition temperature of from about -70 • C to about 10 • C. 

Patentansprtlche 

1. Klebrig gemachte Acrylcopolymedatexzusammensetzung, die 

w hydriertes Kohlenwasserstoffharz mit einem Molekulargewicht von etwa 500 bis etwa 5 000 und 

einem Aromatengehalt von mindestens 10 Gew.%, und 

Acrylcopolymer umfaBt. das durch freiradikalisch initiierte Polymerisation von einer in einem 

waflrigen Medium emulgierten Monomermischung gebildet worden ist wobei die Monomermischung 

AlkyKmeth)acrylat- und (Meth)acrylsauremonomere umfaBt und darin etwa 10 bis etwa 100 Teile des 
/s Harzes auf 100 Teile der polymerisierbaren Monomere aufgelost sind, wobei das so gebildete 

Copolymer eine GlasQbergangstemperatur von etwa -70 • C bis etwa 10 • C hat 

2. Klebrig gemachter Acrylcopolymerlatex nach Anspruch 1, bei dem das hydrierte Kohlenwasserstoffharz 
ein Naturharz Oder Terpen ist. 

20 

3. Klebrig gemachter Acrylcopolymerlatex nach Anspruch 1 , bei dem das hydrierte Kohlenwasserstoffharz 
ein Erdolkohlenwasserstoffharz mit einem Erweichungspunkt von etwa -20 «C bis etwa 150 »C ist. 

4. Klebrig gemachter Acrylcopolymerlatex nach einem der AnsprOche 1 bis 3, bei dem das polymerisierte 
25 Monomer 1 bis etwa 15 Gew.% eines niedrigeren Alkyl(meth)acrylatesters und etwa 25 bis 99 Gew.% 

eines hoheren Alkyl(meth)acrylatesters umfaBt. 

5. Klebrig gemachter Acrylcopolymerlatex nach einem der AnsprOche 1 bis 3, bei dem das Monomer 2 
bis etwa 6 Gew.% (Methjacrylsaure, etwa 10 bis etwa 35 Gew.% eines niedrigeren Alkyl(meth)acrylats 

30 und etwa 60 bis etwa 88 Gew.% eines hoheren Alkyl(meth)acrylats umfaBt. 

6. Verfahren zur Herstellung einer klebrig gemachten Acrylcopolymertatexzusammensetzung.bei dem in 
Stufen 

etwa 10 bis etwa 100 Gewichtsteile eines hydrierten Kohlenwasserstoffharzes in 100 Gewichtsteilen 
as einer flOssigen Mischung von freiradikalisch polymerisierbaren Monomeren unter Bildung einer polyme- 
risierbaren Vinylmonomerreaktantl6sung aufgelflst werden, wobei das Kohlenwasserstoffharz ein durch- 
schnittliches Molekulargewicht von etwa 500 bis etwa 5 000 und einen Aromatengehalt von mindestens 
etwa 10 Gew.% hat 

die Reaktantldsung in einem waSrigen Medium emulgiert wird, 
40 die emulgierten Monomere in Abwesenhert von Sauerstoff in Gegenwart des Harzes und eines 

freiradikalischen Polymerisationsinitiators unter Bildung eines Acrylcopolymerlatex' polymerisiert wer- 
den, und 

der klebrig gemachte Acrylcopolymerlatex, welcher innerlich durch das Harz klebrig gemacht 
worden ist, gewonnen wird, wobei das klebrig gemachte Copolymer eine GlasUbergangstemperatur von 
46 etwa -70 • C bis etwa 10 • C aufweist. 

7. Polymerisierbare Monomermischung zur Herstellung eines innerlich mit Harz klebrig gemachten Acryl- 
polymers mit einer GlasQbergangstemperatur von etwa -70 • C bis etwa 1 0 * C, die 

flUssige Acrylvinylmonomerlosung, die eine Mischung aus niedrigeren Alkyl(meth)acrylaten, hone- 
so ren AJkyl(meth)acrylaten und einer (Meth)acrylsaure umfaBt, und 

hydriertes Harz in Losung mit dem Vinylmonomer als Lftsungsmittel, wobei das Harz ein Moleku- 
largewicht von 500 bis etwa 5 000 und eine Aromatizitat von mindestens 10 Gew.% aufweist und in 
Mengen von 10 Gewichtsteilen bis 100 Gewichtsteilen Harz auf 100 Gewichtsteile der Monomere 
vorhanden ist, umfaBt 

55 

a Polymerisierbare Monomermischung nach Anspruch 7, bei der das hydrierte Kohlenwasserstoffharz ein 
Erdolkohlenwasserstoffharz mit einem Erweichungspunkt von etwa -20 # c bis etwa 150 # C ist 



12 



EP0 530 300 B1 



9. Seibstklebende Klebefolie, die ein Substrat mit einer Beschichtung aus einem innerlich mrt Harz klebrig 
gemachten Acrylcopolymer mit einer GlasUbergangstemperatur von etwa -70 *C bis etwa 10 W C umfaBt, 
dad 

hydriertes Kohlenwasserstoffharz mit einem Molekulargewicht von etwa 500 bis etwa 5 000 und 
5 einem Aromatengehalt von mindestens 10 Gew.% und ein Acrylcopolymer umfaBt, welches aus bei 
Umgebungstemperaturen flOssigen Alkyl(meth)acrylat- und (Meth)acrylsauremonomeren durch freiradi- 
kalisch initiierte Polymerisation der Monomere in Gegenwart des Harzes in Losung mit den Monomeren 
in Mengen von etwa 10 bis etwa 100 Gewichtsteilen Harz auf 100 Gewichtsteile der Monomere gebildet 
worden ist, die unter Bildung einer Copolymerlatexzusammensetzung polymerisiert sind. 

10 

10. Seibstklebende Klebefolie nach Anspruch 9, bei der das Substrat ausgewShlt ist aus der Gruppe 
bestehend aus Metallen, Kunststoffen, Papier und Textilstoffen. 

11. Laminatgegenstand, der mindestens zwei Materialschichten umfaBt, die durch eine Klebstoffzusammen- 
ib setzung verbunden sind, welche zusammengesetzt ist aus 

hydriertem Kohlenwasserstoffharzklebrigmacher mit einem Molekulargewicht von etwa 500 bis etwa 
5 000 und einem Aromatengehalt von mindestens 10 Gew.% und 

Acrylcopolymer, das durch freiradikalisch initiierte Polymerisation einer Monomermischung, die 
Alkyl(meth)acrylat und (Meth)acrylsauremonomere umfaBt und in der etwa 10 bis etwa 100 Gewichtstei- 
20 le des Harzes auf 100 Gewichtsteile der polymerisierbaren Monomere aufgelost sind, gebildet ist 
wobei das Copolymer eine GlasUbergangstemperatur von etwa -70 * C bis etwa 10 • C aufweist 

Revendlcatlons 

25 1. Composition de latex de copolymere actylique rendue adhesive, comprenant : 

une resine hydrocarbonee hydrogenee ayant un poids moleculaire d'environ 500 a environ 5000 et 
une teneur en composes aromatiques d'au moins 10 pour cent en poids ; et 

un copolymere acrylique forme" par polymerisation, declenchee par radicaux libres, d'un melange 
de monomeres emulsionne dans un milieu aqueux, ledrt melange de monomeres comprenant des 
30 monomeres (meth)acrylate d'alkyle et acide (meth)acrylique, renfermant a I'etat dissous environ 10 a 
environ 100 parties de la resine pour 100 parties des monomeres polymerisables, ledit copolymere 
ainsi forme" ayant une temperature de transition vitreuse d'environ -70 *C a environ 10 *C. 

2. Latex de copolymere acrylique rendu adhesif suivant la revendication 1, dans lequel la resine 
35 hydrocarbonee hydrogenee est une resine naturelle ou un terpene. 

a Latex de copolymere acrylique rendu adhesif suivant la revendication 1, dans lequel la resine 
hydrocarbonee hydrogenee est une resine hydrocarbonee derives du pet rote ayant un poids de 
ramollissement d'environ -20 • C a environ 1 50 * C. 

40 

4. Latex de copolymere acrylique rendu adhesif suivant Tune quelconque des revendications 1 a 3, dans 
lequel le monomere polymerise comprend 1 a environ 15 pour cent en poids d'un ester consistant en 
un (meth)acrylate d'alkyle inferieur et environ 25 a 99 pour cent en poids d'un ester consistant en un 
(meth)acrylate d'alkyle superieur. 

45 

5. Latex de copolymere acrylique rendu adhesif suivant Tune quelconque des revendications 1 a 3, dans 
lequel le monomere comprend 2 a environ 6 pour cent en poids d'un acide (mdth)acrylique, environ 10 
a environ 35 pour cent en poids d'un (m£th)acrylate d'alkyle inferieur et environ 60 a environ 88 pour 
cent en poids d'un (meth)acryiate d'alkyle superieur. 

60 

6. Procede de preparation d'une composition de latex de copolymere acrylique rendue adhesive, qui 
comprend les e tapes consistant : 

a dissoudre environ 10 a environ 100 parties en poids d'une r£sine hydrocarbonee hydrogenee 
dans 100 parties en poids d'un melange liquide de monomeres polymerisables par radicaux libres pour 
55 former une solution de corps reactionnels monomeriques vinyliques polymerisables, la resine hydrocar- 
bonee ayant un poids moleculaire moyen d'environ 500 a environ 5000 et une teneur en composes 
aromatiques d'au moins environ 10 pour cent en poids ; 

a emulsionner la solution de corps reactionnels dans un milieu aqueux ; 
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a provoquer la polymerisation des monomeres emulsionnes, en I' absence d'oxygene, en presence 
de la resine et d'un initiateur de polymerisation par radicaux libres pour former un latex de copolymere 
aery lique ; et 

a recueillir le latex de copolymere acrylique rendu adhesif, auquel a etc* conferee une adhesivite 
5 interne par la refine, ledit copolymere rendu adhesif ayant une temperature de transition vitreuse 
d'environ -70 *C a environ 10.C. 

7. Melange de monomeres polymerisables pour la preparation d'un polymere acrylique auquel a eta* 
conferee une adhesivite interne par une resine, ayant une temperature de transition vitreuse d'environ 

io -70 • C a environ 1 0 • C, comprenant: 

une solution de monomeres vinyliques acryliques liquides comprenant un melange de (me*th>- 
acrylates d'alkyle inferieur, de (meth)acrylates d'alkyle superieur et d'un acide (meth)acrylique ; et 

une resine hydrogenee en solution avec le monomere vinylique comme solvant, dans Sequel la 
resine a un poids moleculaire de 500 a environ 5000 et une aromaticite d'au moins 10 pour cent en 
is poids et est pnisente en des quantises de 10 parties a 100 parties en poids de resine pour 100 parties 
en poids desdits monomeres. 

8. Melange de monomeres polymerisables suivant la revendication 7, dans lequel la resine hydrocarbonee 
hydrogenee est une resine hydrocarbonee derivee du petrole ayant un point de ramolissement 

20 d'environ -20 9 C a environ 1 50 ■ C; 

9. Film d'adhesif sensible a la pression comprenant un substrat portant un revetement d'un copolymere 
acrylique auquel a 6i6 conferee une adhesivite interne par une resine, ayant une temperature de 
transition vitreuse d'environ -70 4 C a environ 10 *C, comprenant : 

25 une resine hydrocarbonee hydrogenee, ayant un poids moleculaire d'environ 500 a environ 5000 et 

une teneur en composes aromatiques d'au moins 10 pour cent en poids ; et un copolymere acrylique 
forme' a partir de monomeres (meth)acrylates d'alkyle et acide (meth)acrylique. liquids aux temperatu- 
res ambiantes, par une polymerisation, d^clench^e par radicaux libres, des monomeres en presence 
de la resine en solution avec les monomeres, en des quantites d'environ 10 a environ 100 parties en 

30 poids de resine pour 100 parties en poids des monomeres polymerises pour former une composition 
de latex de copolymeres. 

10. Rim d'adhesif sensible a la pression suivant la revendication 9, dans lequel le substrat est choisi dans 
le groupe consistant en metaux, matieres plastiques, papiers et etoffes. 

35 

11. Article stratifie comprenant au moins deux couches de matiere lie*es par une composition d'adhesrf 
constituee : 

d'un agent d'adhesivite consistant en une resine hydrocarbonee hydrogenee, ayant un poids 
moleculaire d'environ 500 a environ 5000 et une teneur en composes aromatiques d'au moins 10 pour 
40 cent en poids ; et 

d'un copolymere acrylique forme* par une polymerisation, declenchee par radicaux libres, d'un 
melange de monomeres comprenant des monomeres (me^h)acrylates d'alkyle et acides (rneth)- 
acryliques. renfermant a I'etat dissous environ 10 a environ 100 parties en poids de la resine pour 100 
parties en poids des monomeres polymerisables, ledit copolymere ayant une temperature de transition 
45 vitreuse d'environ -70 • C a environ 10 * C. 
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